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(57) [Sft] 

[ttift] £SttUBIfliaEg 13.15 i^:Si^5 iCD 

ra. fej:i^fHMistiiaig 17.19 tm-^m torn 

#3-&TFT:fr£&£^3Hj*SJX-i'*? L 2 1 . 2 3*5. 




(2) 

1 

^Sffi}C#fiiag£ft£#famS&W^£*tfrgffi£. 

(uiax-Y ?*>ys£^7W»ffi£irifiE>tfinj*«£©ra 
Jci* \tm 3 ti SB AlBfi&tt £ . Bui B^ffi^ Ki3£3Ht# 
£EP»DT£^32il£l!fB«)|5]B£, gr£f§-fH*0cRft1E*£ 

mat ^m-^s^igsfamssi **a*sMRBK*jt» 10 
ft. 

tc«A*w# § ti &m&mj$m t . Buia^s^cc^s©^ 
*En«rrsj£aiwiEttiiBA. msmnmitmmmnz 

r. 

n. 

mmmm ^<omtm #»^©£*fc wai-r ssttM® 

x-f *^*j? ; «Tsc££i#m£T£«,f B «^g. 

[ff3j?iI3 ] B^^S*a^»HIS*JJ:t>*H!ffa<t-^SIB 30 

* ^>^f^r u -raecc-fwcERStifcc ££1$ 

«£-$-4»3jC» i gfe»i|3£B2^©BAgOTttB. 

mztitc?- hiw*tWR#Jwrr5c ££#»£ raw 
i * fctttt#s 2 £tt©ftA3tCTttB. 

[f» 5 ] mZ&timffl * -fyf^OvJ'F^ 40 
;n'- ft £ C £ &4$B £ t S 1 * fcttitftS 

2 $ 3 1 tttmmaa 4 ett©B&x*t£B. 

Z>mmg. 1 SfcttSraBB2 *fctt*^3 Sfcttill3i»l 

4iat£©?s^^g. 

[0 00 1] 

©r\ $$tc JUfciugg— fts>©7 ^f^vhi;? xsi 50 



*5fg3¥6 - 6 7 2 0 0 

2 

[0 002] 

[0003 ] C©7£f--f HU^XSijRS^^B 

ccfc^-cra. se>tc> ffrgeojfefiiiiEftisiiiSfeJcaffi-^ 

IMB»HB*BSi^*©*^ v^^Jfrf^PJfct* 
f*t?H— © TFTTU-f WRiKfP 0 ii/^-C . KB©* 
SHt*>§3jgI?l©ffim£H£ «fc 5 fc Lfc. OfoKPSK 
»lll8-*BS©fe©3Wtt^M*3tirt>S. C©iEEb|5| 
S§-f*§?©7 Jf^7F';j» XSfiSJt«7fi«fi©T F 

[0 0 04] iyfrisUfth. C©Jr^^fie*©|g«j[5ISS 

— flaaoajMR^B-ri*. *n«*»-3^iB*K»jc-r 

ffitt@K©TF T*»fiSl/<clf n««c6«cC>©-C. 

c © «* o tt^x«nttiaH4s j: u&^wiiMmm> 

TFT©^S«9 5r(6]±S-li--5fcs!)©S'#d:t-r, aula© 
£ l » 5 . ^d^. (*^^ Bg 57-132191 ^4>iS(C PR^ S 

[0005] comwm. meic^r ^^cc. ^a,^ 

<y-M«) fKSblUEES 5 0 UTFTSt5 0 3©fcf 
SP 5 0 5 ©2E&&C. S /eft -^itafgStlHlSS 5 0 7 4 T F T 
IS5 0 3 ©^^ 5 0 5 ©_hTlC . ZH^tifegM. 5 

0 9, e#«(5 1 1 l^^/cO^LT 2»«E£i±5i:S 
.{CtSWSit^fcO-CA*. ^^SP5 0 5F*9K«. TF 

T5 1 3#*4 7f>WRf4OtS»B5 0 9ifi^ 

«5 i i £©^gi5C£tcisg$nri^„ 
[0006] f£mmmm\5[&s o 1 s/c(*<i#^igKiiHi 
SS5 o 7 tcsmwffiifi&&rz £ *. a^gp 5 0 5 «cx 

Ba»»3&»tt < £ fc«tWaR-tta©»£Ccttj!M«in* 

WttCFL^< -ecr l$:©^Si®5 0 9 SfcB 
ffi^5 1 lic^tbr 2^«Jt©*^|g8tilHl8§5 0 

1 £fcK@-9SU£l(illl$5 0 7 ^S^bT*J|f. -e©2 

sMsseub© 5 %©t»-rti*{c^K3&ir*fc»^«:*©^ 

^«^5 0 9$fctJf^I5 1 1 a^^ssu XRS© 
«cl>iE#tc«rff-r43ia*©jfe3lEi(IIBtt0B5 0 1 *fct* 
©#«IB«rtgB5 0 7*ffli,^C£'C. TFTSi5 0 
3 ^tt^r^RI £ ^ffiffl £ f •& C £ ft«W . BOK^ 
^B©^SD©|6l± ; S:S6^£-r5fc©-C*^ 0 ' 

[0007] bfrLK&h, ±as©<fc5ft7i:«fli**« 

fflbfc*B^. WjL(2££M5 0 9©Mfl!l(C^SBffitta 
SS5 0 1 *««0fc»&-Ctt£*%6*>-*©j63E«IE« 



3 

0885 0 1 K&fc#*»)ttfRF&jWfe£-i-'& i^-©^* 
SaSBtttUSS 5 0 lfcS»3*lfcj6ffi«5 0 9CC<fcoTfl!l 
#©iEtt&j££iKRlftia»5 0 1 feSMBBf*Stf TiE« 

a^^Tac COJ^CC. WJSCC 

(BttaK*»j« or i>^9»cc»7c^tji£ 6 an© 
•c. ^RsgnojtxwffimaB5 o i tasso 9t© 
att&f^-riwBfo&wwiae&n**. t©<t saw 

[0008] •€■©<£•!>& 2»^m±©7ES&*3S»IS«i 

HB85 o i wwmimmmzs o 7©«j«3«A*tftt^ 

y ^TffiCC J: 0 nBHaM»«^(/AJI«cSII©Stt«> 0 

< »@wi©jMaiii©iett«fT«c ^ **. c n»ii3 x h # 

[0 00 9] ± fc. ±&<D&m&is U 3 >*IJi§ h?>y 

**frhU&m%Mi%—fr%L<DT>7?- 4 v y »y * * 

«&(,»COG (g^^tfv^X) SI8©JilffllII8ga£' 
«81biattK:j|Jl,»fcT0?- h y 9 ^^3H*a«7n 
*Wc*jj,>-et>. ±IEira«©W«3»«ft*. 
[0010] 

[0 0 1 1 ] 

zm+it&mz *ifc>£a6R*5 <fc uro 2«m h 5 
t s imuBttioiig £ s*rr & « as^sa k ** i »r . 

^©jtS»K)ltlyraa»©3£3£WBtt0K3WfittS 

ft. ^jt3tfi#©«iffitaEiit^©e3i*iMa-rsft» 

[0012] ft2©ft9§(Cffi&ftUti&i&tat:l:. 
MR h 9 > J?X »X?-£lttBiWi h v *JR^K« 
tfti* ftfc j£SaS*s<fc tffl^fil £ frCMR h > S> X * * 

«s*i5»iaj*ffifcw*"s*tisix«£. stria x -c 
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4 

**?-r u ^*«4«riES*iAiai« t ©IBM:** A*.«fS h 

*K*fo-c»tt©fi-*iWB*@»*iaa*3ti. IfrSBIfetll 
«-<W3lWEm#«il^©ea*«IflM-S«t*W»x Y»f 

2 c 4 swat ur i» s. 

[0013] ate. WIB^2i^igttlilS§*JJ:0'miieff-^ 

[0014] £ fc. buIBSMSIJ®^ -Y ^ y 
U i**fc«JW»©i»EWBIh5>^*3R^-©y-- 

[0015] gfc. BuieS^fWx^ «j ? a v t> K 

[00 16] */c. BMiae^lJ^'f U'^i t/T, 

20 HHjio^t-^^^x^^^fflt^i^ccb 
[0017] § 6tc, BtlB^i^.lE«lllSg*sJ:y : Buia(t 

[00 18] 

CfftBl *^HJ©it B ^*7n^g«. BI-©j£aB«*fc» 
©^K»orl^©3£«iiUB«illlS*fc«©#«Bl^ 

[0019] CtltCj:«3, Mx. tf— ^©^S«©WffliJK: 
SSKSftfc 2^©^^|g«illISS©0^. — **J^B 

zm? s»fP^ii©3tSEWKi6iaiBr * -> r . fs^A^ 

s. Lfc*^r. iE»«:«(^-rs*36is«atiiiaK5«w* 
jea«{c«»L fcs s t LHj^^©*a^.igKjiiis§f<f 

fc^-©w •) » v i>+#icmm&<Dm > *>© i -r * c i ** 

[0020] *fc. fllBB©^MIBIbiaSteJ:Cf 
50 te^V««fi%ffi(r»TCti&©£ffiWBnilB4sJ:Ve 



(4) 

5 

■*?*£©-*?. *U6sfcfflSfct>©±U 
±31* nan* h 6 ctdirfr*. 

[002 1 ]**:. miBOSStttUOX -f * MR h 

7>^*i^Mu a#*fco«*©«rie»Bi 
a*ir5y-HR**offl0«[«wE«L.. ■€•©««:£ 

£j£aBH±©M. d^ttfi-9^tt@8g£fiHMi&©M 

■C. ^S^.IB«iiaS§^ff ^^.IS8ii[Hl8gcD7tS14* 3 h K 
*MWtt*©£-r&C£#'C*&. «rKfi*HSUCC©Sl 
WWW* -f***RW M^|g»lHlS§I^O 

i©^M«cStJi;-rici3&J?nft4itcS. 20 
[0022 ] * fc. 4$(clBn@IS-f43l©jfiA^eB 
©*§■&«, BHtt0l5©Hta*»KK:«aJiC;< » 7 r HSS 

5nt(,^©t, C©-Y>'N'-£[I]S§©MinBK: h 7>P 

rntt. ga©flt®*is^&4>© tracer* a. 

[0023] * fc. KT52©J£i&iMffl>* -^vfi 

iVf-vm^Mmv^vxif 3R^-*fflt»tr. — #© 30 

h t ttffliv *>-?ffcfr©y- htf&£tfre©&tt 
©msftfciHrjjfc ^©i-rs c i asrs a. 

[0 0 24] 

[Igffiffi] fcTF. *»WC«4*J«5*SHt©-3SI6« 

[ 0 0 2 5 ] H ltt.- ^iJgKffi&i!KA£TO§iEa©9 
»KTFT»R©flteS*^rElr,ft4. 

[0 026] C©vgS^^g©TFTa«lK». ^ 40 

( «T. TFTilSfli) *6!i 4 ? * > ^fli 
TFT3 £ v C©HBSSP^-Y ^>i/fflTFT3KSi 

$ *\icte£M. 5 <fc o'M^Si 7 i . c ©@i*g|5* ■< *, * 
>yiTFT3 tcs*t s titcwmmm q <t *iief§: 3 ntc 
■E*a*aw>i it. ^©^HcciegsnfiriB©^^ 

5te£VmWitiL7 <D&*<DW$iK:ntm$titcm 1 ©i£2 
i^lgtolHlSS 1 3 *j «fctf*2 ©^S^SEtblelSg 15©2l 
tt©££8liBtoBBS*) J:CHR 1 ©ff^JSIESiilHlSg 1 7 
<fc c«& 2 ©fi-^JMtiHHSg 1 9 © 2Kte©ft-?SUBMiia so 
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[0027]^- i/r#i&P(c«£ jso^iiae^«». 

HiSttiWST 4*1. C ©J: 3 T F T«te 1 (CfcfftfflH 

s*is^*«**rr*asti*i*««t. huie© t f this 

1 tC©>i!f|4i«|Rt©IHBR«:*fASti!«*StMtiBaSffl 
ritgf t *> % © 33£$wmi& 3 h r I > a. 

[0028] c ©«as^ti9©sr 1 ©jtsttKUBR 

1 3 fc io'gl 2 ©jtSMHHMIft 1 5 «. Hi— * >f s > 
f-C§^S^5 K-3e©JHWfrjfefi®# ( V g ) fcEPfln 

[002 9] -€-Lrc©^i©^^fiIB«jpssi 3fcJ: 
t>'SS2©j£2if§[igSili]SSl 5i. MS«5 i©i(C 
«. H(^©iHS&;Wv^>^8TFT3£HCl5j»-CI^ 

[0030 ]* Utg^JIpX -{ ^21. 23 fflf©* 

> • *7«0flP?fe^O-Cffft(.»3e«H^I ( V g ) 

ffl»5{cE|fl!ii3ti*«:<!:*«rai-J-*fca&. S3taEX^?» 
5^2 1©**- httfitt. A^ffiTCll^<i^/c^l©7i 

ae^wtawi 2 5 cc AiiccsgR $ nr «o . s /cs^s 

itfc»2 ©jfeSEfil#W8PIR 2 7 CCftStcS^ 3 tin* 
[003 1 ] Sfc, f 1 ©fi^lBtdiaK 1 7 *> «fc^» 

2 ommsaumm 1 9 ©s^ft ^aa» 321-32 

8KB, 4^iJ3nfcB*^fi^ (Vsl> - (Vs4) 

^sn. ^ti-en 4-p©i/-7 h i^yx^ (sri ) ~ 

(SFU). (SR5 ) ~ (SR8 ) ©tHr^Ci: oTffrJ 
»Stl*i§»J^-f »?-'(SW) K±0^fi#A^3 
2 1-3 2 8tCAa3ft«IMWS# (Vsl) ~ (Vs4) 
*«^it> ^ V > y 3 ftT HJ^j 3 1 1£ o ri, * 

[0032] C©J:5{CJdl©«<WMt»@liSl 7. 1 

9». -etx-en 4o©*>7 (sri ) - (s 

R4 ) . (SR5 ) ~ (SR8 ) -C^-SJSgUlStlSfc 
^ S->7hU-y ; X5(SRl)~(SR4), (SR 

5 ) - (SR8 ) ©ttfBM*. «^SE«iIh]SS4-o 

SC4«JT*. S#©&l»»W*«# (Vsl) - (Vs4) 
**e^!8 7 CC EPttlT S C t -c » s o 
[0033] -e-L^r. C©ft^|gE(l[pISS 1 7 . 19i 
fi^7 £©tB?tc. mrte©iii*x ^ ^?>^tft3 
4rac»Kri^«©«j6K3gj(KShte*i*a^y ^>© 
immzmrz t f T*»8«:s««Mtap^ >r » 2 9 . 

[0 0 34] IlCDi'? h (SRl ) . 15© 

^7 huy^i? ( S R 5 ) «c J: -oXMiR 3 ti^lfe^fi^ 

( v si) *5Epjm 3ns ft^«i 7 iemm 3 n/c^stjfflix 



C5) 
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^-/f29, 3 l©y-hS«i. M«S(CA*j&7- <C 
1 ) . (C 5 ) ZffiZ.tct&Wim^ffl'@i&3 3 1. 3 3 5 

[0035] W2<Dis7 h l^X* (SR2 ) . IS6© 
l-l^X* (SR6 > Ccir>-calR3tiS8fc«fi# 
(Vs2) jMEIHll3*iSflMNB7 fC&^SftfcSi&itlJSPX 

3 i ©y- hmetc-ot^-c&istfijc, 
*tiM«KA*«HF- (C2 ) , (ce ) zmatcmmm 
#fw©»3 3 2. 3 3 6cc^®ccgaK3n-ci>s. 

[0036] J/c. ^3(D->7 H/^if (SR3 ) , 10 
miOts-? h l^X£ (SR7 ) K,fcoTB«3*lStt 

«ft# (vs3> ^bhjjd stizm^m icmmzntcmm 

«C WiBKAAW?- (C3 ) . (C7 ) SflttfcBIHRM 

^W3 3 3, 3 3 7{c*l!i:ii5nn^ s 
[0 0 3 7 ] mmiC. I40i/7|-U^^ (SR4 

) . ms<Duy Yvv>x$ (SR8 ) fcj:oras?3 
(Vs4> jwehjuos 7 Kftttsn 
fcjg^iM^ix 3i ©y- h^n«c-?t,vc & 

|5]«(C > mUC*Jj$i&- (C4 ) . <C8 ) 20 

H©#»lfBMi3 3 4. 3 3 8«:*«{Cfia«Stiri!>*. 
[0 038] c©J: «fcft«. SI 1 CDjtaeWiB 

itiinsg 1 3 ©Flg|5© -> 7 1U 2/ X 5? ©j^rp -etM'PF&# s 

m\<o^mnumm2 5<ox^m^- (cu) 

m2<ommivm?.'< v?2 3<,cmm2tizm2(D 
mmm^mmm2 1 (oxti^ (C12) k*>«#*ep 

8§1 5©^^2^5tC^WCC^-rSCi^-C^ 

■6. 30 

[0039] ttc mz.\m i ©ft-^iiiEaiieisg 1 1 * 

miitt&mKDZ/y hu^x* (SRi ) *WPFS<t 

[ o o 4 o ] gfl%. mi (DfefHsmumwi 17©. mi 

(Di>7 bl-VZii (SRI ) (Dtiit)l,C£-z>Xftm2tl& 

( sw) icmmz titcmmmm* ■< v * 2 

9&i|ll»-r2R*fi-^fflmi3 3 1 OpWBOA^WT- 

(Cl ) lC*7mn%:, £?cm2<DZsy h U^X£ (S 
R2 ) — ff4©->7 H Ui>X£ (SR4 ) ©m^JfCi-j 40 

?29 ^Mfflir &Kftfi^fHflPI8 3 3 2-3 34 ©MisSi 

©a^t- (C2 ) - (C4 ) -e-n-en 

[0 04 1 ]-*. &2<2>m#ttlBRM!ESl 9<!>. fg5 

©^?hu>>x# (SR5 ) ©m*«cj:-or$ijai^n-5 
x w 2; ^jg^- ( s w) fc&tas titcmmfflffl* 4 v * 3 
1 £»r & ^t^<i^»i^ 335 ©nfss© a^^t- 

(C5 ) &ctf ^6©->7 h ( SR6 

) -^8©^^ hVV>X*t (SR8 ) ©.tttfjCCj^T 50 
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ffl®2inZ> X v 9=-^ ( SW) (C&M;* *ifcg&&SHJaJ 
X -C u. ^ 3 1 &Mff? &RflM3#M8MSl3 3 6-338 
OIUIIKOA**^ (C6 ) ~ (C8 ) t,C*7H^*, * 

[0 04 2 ] c©<fc5tcu-c, Stlf'PF^iCrt^^ 
1 ©M-SfifSliBttlelgS 1 7 ©m 1 ©~>7 hUS?X £ ( S R 
l ) *«IWJtc«WDIIIU ^2©©^|gKilPlSSl 9© 
SJ5©^:7 YWXZ ( S R 5 ) CttCCfcO 

ig«jir s c <t r. ^«^«g©jES&»fi^#iDn 

[0 04 3] CCfcSfc. «PK*^a60U-Cti. fe-SHMB 
iiRl7. 1 9#i. hU^X^ (SRl ) 

- (SR8 ) r^sn-siifecc. h uyx^ 

< s Ri ) ~ (srs ) icztifcuxmm&i ^<DmtxD 
&m®mw*imte£ tc hu^x^ <sri > 

- (SR8 ) JC>FtIt.-r€.ffl8t*©^m^lJW3 3 1 
~3 3 8*«f^-rt,^6o Cti{Cj;f3mi©fg#^IHJ)0 
Rl 7ffl)*4l»l*iB-2©a^Blgt(l@«H 9fiiJ©->7 h 

3 3 1-3 3 8 ©At»^0#^.-C#Sc^lJlPX ^ 

29, 3i £±ie©j: 5ftg«rjasiWffii-r s c i-c. 

K)^R©~>-7 hu^***e-W7jO>6fl|«WK:«j») 

gl-Tii'biciES^^^ h uyx5»%m#i»7lcgS|lL/ 
tiS B e B S^«a©IE^Aj:i!,ff c i * 5 f # . Kg®) 

[0044] ±.j&Ltcfmw<<ci<si>x. &w&m nmm 
^331-33 8ommK.jjjm^i:tSL»xmBm^i 
wm-rzffif&zmmutcoit. tommmwrnz 3 1 - 

«I*|J®X ^-^29. 3 1 ©$0^* nf&6& 6 Ltb&tctb 

X'$)6o 

[0045] iC5t, #^a^lBt&|51Sg 13. 15t 
5i©P3 5C^# 3 tl -5«^*IJffl)X -f^21, 2 

^^5CTiiC^tt]Lr4><J;l^s, ;X©J:SKl»fiSLT 

[ 0 0 4 6 ] E|J%. jtXtMBttlBllS». 0 2 (C^-Tct 5 
«c. *^5-^©tb*fipaiC'( , >f-^>X©{g;T© 

«j&©A' - y -7 T [5]88 2 0 l*fLn^ 0 *CT, S3 
(CTn-Ti^Ki'a^i' hVV/'i-iit'^ V r@S§3 0 
l^fiKL. Stt©jR&<5 2^©$UWA^3 0 3, 3 

o 5 x-mmzmm? s ^ ^ «;4»jt<c ur. g^fweiix 

»f21, 2 3 tLXCtiZm^titt, BHM»fjE±«>ffi 

>^'-$©^^uy- h«ii© h 7>^X^^©Mffi'J 
cn*gM*lJHXW -v^2 1 . 2 3tltfflt,^CiK 



(6) 

9 

«fc -> x , ftttMflx ^ » **SiJccKBW Z>mi$t lb«x 

[0047] *fc. H4ic7^-rj:^fc, sM©Jiix-r^ 

f-2 SfciilR*-/ (SW) iilBWcj&jSU se>&c 
lfe*A2»*3 2 1-3 24 £Rtt@9M9M83 3 1 -3 
3 4i4^CCEB3ttSJ:9tt*fiR£l/TfeJ:(,>. C 

©j:9{csia«*xs:«:Barrno:. w*A#si3 2 1 

~ 3 2 4 (omm? &wm<D ? u * v - 9 =&ffi«-c* § 
£t»5aii**tfijiri-sc±#r*s. 10 
[0048] *fc. c © i. *) te\g.mcftm 3 Mcmmm 
fflx-t V 9 2 Qis&umvixj <sw) (omrntL 
r ti . 2fl© T f t m-3-*mmcj-< £ - > - > ^ b r jfj 

g©TFT.40 0t'S^05y-hSl40 1, 402S 

mm* 0 9 £ <fc 5 &«jgtc-r*i«. ias8fii^± 
*>ib»cc *>©£&»> . ^f*->sst^»»jfixe3»iB»{t 

-e#s©-c5?s 

[0 049] Jm±©«fc 5»c. *I6W{c^5IE»IhIJ§-» 20 
S©iRfl«w3S«t?«. j£^#*St>ttBMMI#©j£ 

ffi»^i-«t«^©eja*«tt«nai^ -< * *ec «t g nmw 
s or i>fc *>©* . jz&ffii&omwiMmomiR 

H#HftM^«BW«8^©«l»A*(a^©A*©W >)#iK 
SJ:5K:J5:0X*©fi«-«*{b*ifiS3tiT»l3Xh 30 

tt<sr©ie*tfra»-sc4K:»i*.r. »cc««w©3> 

h©ra»Wfc+#&fc©£T*C£#«TSa. 

[0 05 0] ftfc, jfrfSHJtt, jfe3£*§HgS6IIIK*s<fcO £ fa 
^HIBHi@SS<b LT±fB©<fc 5 tt&tt U a > T F T 
#>6>&4ISB&©flWcfcCOG (9 : - y^>^^X) fg^ 
dr^^©lBfl|@B5*m>fcfc©K:*ji»r«>S!!i*Wr* 



- 6 7 2 0 0 

10 

<? . * fcSiSIWx ^ » * «c » , £mh-> a > T F T 

[005 i] jte, ±ie©SM*iJffli^ -f ? fte^o'to 
MWU<Dffim± . ±i2©«&ic itmfez n& t > c <t itm *> 
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Japanese Patent Application Laid-open No. 6-67200 

(Partial Translation) 

[0011] 

[Means for Solving the Problem] 

A liquid crystal display device according to the 
first invention is a liquid crystal display device 
comprising a switching element array substrate 
comprising thin film transistor elements, scan lines 
and signal lines connected to said thin film 
transistor elements, and pixel electrodes connected 
to said thin film transistor elements; an opposite 
substrate with opposite electrodes disposed to be 
opposed to said switching element array substrate; a 
liquid crystal composition charged between and 
sandwiched by said switching element array substrate 
and said opposite substrate; scan line driving 
circuits for applying scan signals to said scan 
lines; and signal line driving circuits for applying 
video signals to said signal lines, characterized in 
that two or more scan line driving circuits are 
connected to the same scan line and connection 
control switches for controlling transmission of said 
scan signals to said scan lines are provided. 

[0012] 

A liquid crystal display device according to the 
second invention is a liquid crystal display device 
comprising a switching element array substrate 
comprising thin film transistor elements, scan lines 
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and signal lines connected to said thin film 
transistor elements, and pixel electrodes connected 
to said thin film transistor elements; an opposite 
substrate with opposite electrodes disposed to be 
opposed to said switching element array substrate; a 
liquid crystal composition charged between and 
sandwiched by said switching element array substrate 
and said opposite substrate; scan line driving 
circuits for applying scan signals to said scan 
lines; and signal line driving circuits for applying 
video signals to said signal lines, characterized in 
that two or more signal line driving circuits are 
connected to the same signal line and connection 
control switches for controlling transmission of said 
video signals to said signal lines are provided. 
[0013] 

Said scan line driving circuits, said signal line 
driving circuits, and said connection control 
switches may be made up from thin film transistor 
elements each having an active layer of 

polycrystalline silicon, and they may be arranged on 
said switching element array substrate. 
[0014 ] 

Besides, each of said connection control switches 
may comprise a thin film transistor element having an 
active layer of polycrystalline silicon, and gate 
lines each connected to gates of said thin film 
transistor element may be provided. 

[0015] 

- 2 - 



Besides, each of said connection control switches 
may comprise a clocked inverter. 
[0016] 

Besides, as each of said connection control 
switches, a thin film transistor element having a 
double gate structure may be used. 

[0017] 

Further, a COG (Chip On Glass) mounted integrated 
circuit may be used for said scan line driving 
circuits and said signal line driving circuits, and 
thin film transistor elements may be used for said 
connection control switches. 

[0018] 

[ Ope rat ion ] 

In the liquid crystal display device of the 
present invention, two or more scan line driving 
circuits or signal line driving circuits are 
connected to the same scan line or signal line, and 
connection control switches for controlling 
transmission of video signals to signal lines or scan 
signals to scan lines. By controlling the connection 
control switches, a defective scan line driving 
circuit or signal line driving circuit can be 
electrically disconnected from the scan lines or the 
signal lines . 

[0019] 

By this construction, for example, even if one of 
two scan line driving circuits connected to both 
sides of one scan line is a defective scan line 
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driving circuit bad in its operation, if the other is 
a scan line driving circuit that operates normally, 
the defective scan line driving circuit bad in its 
operation is electrically disconnected with said, 
connection control switches from the scan lines to 
which the defective scan line driving circuit has 
been connected. Therefore, only the scan line 
driving circuit that operates normally can be kept 
connected and only the defective scan line driving 
circuit bad in its operation can easily be 
electrically disconnected from the scan lines. In 
addition, the disconnection can be fully reliable. 
[0020] 

Besides, when said scan line driving circuits, 
said signal line driving circuits, and said 
connection control switches may be made up from thin 
film transistor elements each having an active layer 
of poly cr y s t a 1 1 ine silicon, and they may be arranged 
on the same switching element array substrate, those 
scan line driving circuits, signal line driving 
circuits, and connection control switches can be 
formed using the same material into the same layer 
structure. Therefore, the manufacture can be easy, 
the yield can be improved, and the manufacturing cost 
can be held down. 
[0021] 

Besides, each of said connection control switches 
may comprise a thin film transistor element, and gate 
lines each connected to gates of said thin film 
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transistor element may be provided. That is, the 
connection control switches each comprising a thin 
film transistor element are divided into groups and 
gate lines the same in number as the groups are 
provided to be connected. By controlling the 
connection control switch corresponding to each group, 
electrical connection between the scan line driving 
circuits and the scan lines or the signal line 
driving circuits and the signal lines can be 
controlled for every group. Thus the redundancy of 
the scan line driving circuits or the signal line 
driving circuits can be made more effective. In 
particular, when the connection control switches are 
provided for the signal lines, the outputs of 
analogue switches that write video signals using the 
outputs of shift registers in the signal line driving 
circuits are blocked with the number of shift 
registers to make a redundant structure. Coping with 
the defect of each shift register in two or more 
signal line driving circuits becomes possible thereby. 
[0022 ] 

Besides, particularly in case of a liquid crystal 
display device with driving circuits incorporated 
therein, since an inverter circuit comprising a 
transistor element is usually disposed as a buffer 
circuit at the last output stage of a driving circuit, 
transistor elements are connected to both ends of the 
inverter circuit to form a clocked inverter circuit. 
The transistor elements at both ends are connected to 
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control input lines different in polarity, 
respectively. Each of the above -de s cr ibed connection 
control switches is made in this manner. This brings 
about a simple device construction. 
[0023] 

Besides, as each of the above -de s cr ibed 
connection control switches, a thin film transistor 
element of a double gate structure may be used. Its 
one gate portion is used as the gate of an analogue 
switch for outputting the driving voltage for liquid 
crystal, and the other gate portion is used as the 
gate of the connection control switch. This brings 
about a simple device construction. 

[0024] 

[ Embodiment ] 

Hereinafter, an embodiment of a liquid crystal 
display device according to the present invention 
will be described in detail on the basis of drawings. 
[0025] 

Fig. 1 is a diagram showing the construction of a 
liquid crystal display device according to the 
present invention, in particular, its TFT substrate. 

[0026] 

On the TFT substrate 1 of this liquid crystal 
display device formed are a picture display section 
11 wherein pixel switching T FT s 3 each comprising a 
thin film transistor element (hereinafter, referred 
to as TFT for short) having an active layer of 
polycrystalline silicon, scan lines 5 and signal 
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lines 7 connected to the pixel switching TFTs 3, and 
pixel electrodes 9 connected to the pixel switching 
TFTs 3 are disposed; and two scan line driving 
circuits, i.e., first and second scan line driving 
circuits 13 and 15, and two signal line driving 
circuits, i.e., first and second signal line driving 
circuits 17 and 19, disposed around the picture 
display section 11 and connected to both ends of the 
scan and signal lines 5 and 7. 
[0027] 

The whole of the liquid crystal display device 
according to the present invention comprises, as its 
principal components, an opposite substrate with 
opposite electrodes disposed to be opposed to the TFT 
substrate 1, and a liquid crystal composition charged 
in the space between the TFT substrate 1 and the 
opposite substrate and sandwiched by them, though not 
shown in the drawing. 

[0028] 

Each of the first and second scan line driving 
circuits 13 and 15 of this liquid crystal display 
device comprises, as its principal component, a shift 
register (not shown) for applying scan signals (Vg) 
to each scan line 5 in a certain order at constant 
timings . 

[0029] 

Between the first and second scan line driving 
circuits 13 and 15 and each scan line 5, respectively 
inserted are connection control switches 21 and 23 



each of which comprises a TFT having an active layer 
of polycrystalline silicon made of the same material 
and formed into the same structure as that of the 
above-described pixel switching TFT 3. 
[0030] 

In order to make ON/OFF-cont rol of the group of 
the connection control switches 21 and the group of 
the connection control switches 23 respectively in a 
lump and to make control so that the scan signals 
(Vg) are applied to each scan line 5, the gate 
electrodes of the scan switches 21 are connected in 
common to a first scan signal control line 25 
provided with an input terminal Cn, and similarly the 
gate electrodes of the scan switches 23 are connected 
in common to a second scan signal control line 27 
provided with an input terminal C12 - 

[0031] 

To video signal input lines 321 to 328 of the 
first and second signal line driving circuits 17 and 
19, quartered video signals (V s i) to (V s4 ) are input. 
The video signals (V s i) to (V s4 ) input to the video 
signal input lines 321 to 328 through selection 
switches (SW) that are respectively controlled with 
the outputs of four shift registers (SRi) to (SR 4 ) and 
four shift registers (SR5) to (SRs) are sampled in 
order and output. 

[0032 ] 

In this manner, since either of the first signal 
line control circuits 17 and 19 is divisionally 
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driven by the four shift registers (SRi) to (SR 4 ) or 
(SR 5 ) to (SRe), the operation speed of each of the 
shift registers (SRi) to (SR 4 ) and (SR 5 ) to (SR 8 ) can 
be reduced to the degree of four times the operation 
speed in case of each signal control circuit being 
made up from a single shift register, so that the 
video signals (V s i) to (V s4 ) without distortion can be 
applied to each signal line 7. 
[0033] 

Between the signal line driving circuits 17 and 
19 and the signal lines 7, connection control 
switches 29 and 31 each of which comprises a TFT 
having an active layer of polycrystalline silicon 
made of the same material and formed into the same 
structure as that of the above-described pixel 
switching TFT 3, are disposed for the respective 
signal lines 7 . 

[0034 ] 

The gate electrodes of the connection control 
switches 29 and 31 connected to the signal lines 7 to 
which video signals (V s i) selected with the first and 
fifth shift registers (SR X ) and (SR 5 ) are applied, are 
connected in common to video signal control lines 331 
and 335 provided with input terminals (Ci) and (C5) at 
their both ends. 
[0035] 

Similarly, the gate electrodes of the connection 
control switches 29 and 31 connected to the signal 
lines 7 to which video signals (V s2 ) selected with the 
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second and sixth shift registers (SR2) and (SRe) are 
applied, are connected in common to video signal 
control lines 332 and 336 provided with input 
terminals (C 2 ) and (C 6 ) at their respective both ends. 
[0036] 

Similarly, the gate electrodes of the connection 
control switches 29 and 31 connected to the signal 
lines 7 to which video signals (V S 3) selected with the 
third and seventh shift registers (SR 3 ) and (SR 7 ) are 
applied, are connected in common to video signal 
control lines 333 and 337 provided with input 
terminals (C 3 ) and (C 7 ) at their both ends. 

[ 0037 ] 

Similarly, the gate electrodes of the connection 
control switches 29 and 31 connected to the signal 
lines 7 to which video signals (V s4 ) selected with the 
fourth and eighth shift registers (SR 4 ) and (SR 8 ) are 
applied, are connected in common to video signal 
control lines 334 and 338 provided with input 
terminals (C4) and (Ce) at their both ends. 

[0038] 

In this construction, when a defective operation 
arises in the shift register within the first scan 
line driving circuit 13, an OFF signal is applied to 
the input terminal (Cn) of the first scan signal 
control line 25 connected to the first connection 
control switch 21 while an ON signal is applied to 
the input terminal (C12) of the second scan signal 
control line 27 connected to the second connection 
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control switch 23, so that only the second scan line 
driving circuit 15, which operates normally, can be 
electrically connected to the scan lines 5. 
[0039] 

Besides, when, e.g., the first shift register 
(SRi) making up the first signal driving circuit 17 
has become defective in its operation, normal 
operation can be obtained by the following manner. 

[0040] 

That is, an OFF signal is applied to the input 
terminals (Ci) at both ends of the video signal 
control line 331 of the first signal line driving 
circuit 17, which controls the connection control 
switch 29 connected to the switching element (SW) 
controlled with the output of the first shift 
register (SRi), while an ON signal is applied to the 
input terminals (C2) to (C4) at both ends of the 
respective video signal control lines 332 to 334, 
which control the connection control switches 29 
connected to the switching elements (SW) controlled 
with the outputs of the second to fourth shift 
registers (SR 2 ) to (SR 4 ) . 

[0041] 

Besides, an ON signal is applied to the input 
terminals (C 5 ) at both ends of the video signal 
control line 335 of the second signal line driving 
circuit 19, which controls the connection control 
switch 31 connected to the switching element (SW) 
controlled with the output of the fifth shift 
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register (SR5), while an OFF signal is applied to the 
input terminals (Ce) to (C 4 ) at both ends of the 
respective video signal control lines 336 to 338, 
which control the connection control switches 31 
connected to the switching elements (SW) controlled 
with the outputs of the sixth to eighth shift 
registers (SR 6 ) to (SR 8 ) . 
[0042] 

In this manner, the first shift register (SRi) of 
the first signal driving circuit 17 being defective 
in its operation is electrically disconnected and the 
fifth shift register (SR 5 ) of the second signal line 
driving circuit 19 is connected. By driving with the 
latter, normal operation of the liquid crystal 
display device can be obtained. Other than the above 
example, by properly performing a similar operation 
for each shift register, normal operation of the 
liquid crystal display device is obtained. 

[0043] 

In this manner, particularly in this embodiment, 
the signal line driving circuits 17 and 19 comprise 
shift registers (SRi) to (SR 8 ). Besides, in order to 
be able to make transmission control of outputs to 
the signal lines 7 so as to correspond to the 
respective shift registers (SRi) to (SRa), the signal 
line driving circuits 17 and 19 are provided with the 
video signal control lines 331 to 338 corresponding 
to the respective shift registers (SRi) to (SR 8 ) . In 
this construction, even if one of the shift registers 
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on the first signal line driving circuit 17 side or 
the second signal line driving circuit 19 side 
becomes defective in its operation, by switching the 
inputs of the video signal control lines 331 to 338 
and properly controlling each of the connection 
control switches in the above manner, the shift 
register defective in its operation can be 
electrically disconnected from the signal lines 7 and 
a normal shift register can be connected to the 
signal lines 7 so that normal operation of the liquid 
crystal display device may be obtained. The 
redundancy effect can be improved thereby. 
[0044] 

In the above-described embodiment, the adoption 
of the construction in which the input terminals are 
provided at both ends of the respective video signal 
control lines 331 to 338 to apply control signals is 
for making control of each of the connection control 
switches 29 and 31 possible with the right and left 
input terminals even if cutoff arises in the video 
signal control lines 331 to 338. 

[0045] 

As the connection control switches 21 and 23 
inserted between the respective scan line driving 
circuits 13 and 15 and the scan lines 5, though the 
polycrystalline silicon TFT as described above may be 
applied to each scan line 5, the following 
construction may also be adopted. 
[0046] 
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That is, as shown in Fig. 2, either of the scan 
line driving circuits includes, at its last output 
stage to a scan line 5, a buffer circuit 201 having 
an inverter structure with a high channel W/L 
(width/length) ratio for reducing the impedance. So, 
as shown in Fig. 3, if a buffer circuit 301 is formed 
with a clocked inverter to have a structure in which 
connection is controlled with two control input lines 
303 and 305 in different polarities, and the same is 
used as the connection control switches 21 and 23, 
the circuit construction becomes simple. This is 
preferable because the pattern design and 

manufacturing process can be simplified. In addition 
since the clocked inverter circuit is constructed in 
the manner that transistor elements are connected to 
both sides of the transistor element of a double gate 
structure of the inverter, by using it as the 
connection control switches 21 and 23, a simpler 
construction is obtained in comparison with a case 
wherein a separate connection control switch is 
disposed. This is preferable because the pattern 
design and manufacturing process can be simplified. 
[0047] 

Besides, as shown in Fig. 4, the connection 
control switches 29 may be formed in series with the 
respective selection switches (SW), and further the 
video input lines 321 to 324 and the video signal 
control lines 331 to 334 may be disposed alternately. 
By thus alternately disposing the lines, the effect 
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that the cross talk between neighboring ones of the 
video input lines 321 to 324 can be reduced can be 
added . 

[0048] 

In addition, as the structure of the connection 
control switch 29 and selection switch (SW) formed in 
series, if not two TFT elements are individually 
patterned and formed, but, as shown in Fig. 5, a TFT 
400 having a double gate structure may be used whose 
gate electrodes 401 and 402 are connected to an 
output line 407 from a driving circuit and a video 
signal control line 409, respectively, the circuit 
construction becomes simple. This is preferable 
because the pattern design and manufacturing process 
can be simplified. 

[004 9] 

As described above, in the liquid crystal display 
device with driving circuits incorporated therein 
according to the present invention, transmission of a 
scan signal or a video signal to a scan line or a 
signal line can be electrically cut off or connected 
with a connection control switch. By this 
construction, though cutoff or connection is 
conventionally physically made with laser beams or 
the like after the defective portion is confirmed, 
selection of a driving circuit of a redundancy 
construction can be made by switching inputs to 
control input lines of the scan signal control lines 
or the video signal control lines connected to the 
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connection control switches. Therefore, the 
switching operation can easily be performed even in 
the final examination stage for the liquid crystal 
display device. Consequently, reduction of the 
number of process steps and power saving can be 
attained so reduction of the manufacturing cost can 
be intended. Besides, in addition to omission of 
process steps for physical cutoff of a wiring line 
and the like, in particular, the reliability of 
contact at a connection portion or the like can be 
made sufficient. 
[0050] 

The present invention is effective even for one 
using an integrated circuit of a COG (Chip On Glass) 
mounting type other than the circuit comprising the 
above-described polycrystalline silicon TFT as the 
scan line driving circuit and the signal line driving 
circuit. Besides, for the connection control switch, 
an amorphous silicon TFT may be used other than the 
polycrystalline silicon TFT. 

[0051] 

Besides, it is needless to say that the structure 
of the scan signal control line or the video signal 
control line connected to the above-described 
connection control switch and its gate line is not 
limited to the above-described one only. Other than 
this, for example, a transfer gate structure or the 
like can also be used. 

[0052] 
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[Effect of the Invention] 
As apparently from the above detailed description, 
according to the present invention, the operation for 
switching redundant scan line driving circuits or 
signal line driving circuits of two or more systems 
is easy, the manufacturing cost can be held down, and 
a liquid crystal display device with full reliability 
can be provided. 
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